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• 3rd -14th of July 2017 in the Bavarian Forest National Park and at DLR OP 
• 19 young scientists from 15 nationalities 
• Coordinated by ITC 
• Field measurements and airborne campaign 
 
Reports and pictures available via www.eufar.net 
 
EUFAR Summer School RS4forestEBV 
Airborne Remote Sensing for Monitoring Essential Biodiversity Variables in Forest Ecosystem 
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Imaging Spectroscopy for Forest Ecosystems 
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Heterogenity and ecological diversity in the 
Bavarian Forest National Park 
Tree species identification using  
hyperspectral and LiDAR data 
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Optimized Processing of Airborne 
Hyperspectral Data for Forest Studies  
Airborne Hyperspectral  
HySpex Data 
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Year Resolution Coverage 
2013 3.2m Falkenstein and Lusen area 
2015 4m National Park 
2016 2m Transects 
Parameter VNIR 1600 SWIR 320m-e 
Spectral range [nm] 416-992 968-2498 
Spectral channels [#] 160 256 
Sampling interval [nm] 3.6 6.0 
Spatial resolution pixels [#] 1600 320 
• Acquired 6th of July 2017 
• 30 flightlines Aisa Fenix 
• 30 flightlines Aisa Owl 
• Data online available via 
http://data.ceda.ac.uk/badc/eufar/data/projects/rs4forestebv-a/ 
 
EUFAR Summer School 
Airborne Data 
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Field Data – Tree Species 
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Height Distribution for Training Data  
> Lecture > Author  •  Document > Date DLR.de  •  Chart 10 
SPOT-5 Data 2015 
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 Sentinel-Data 
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Master Thesis of Yannic Fetik, May 2017 
Department of Geoinformatics, University of Salzburg 
 
• Three different levels of complexity as basis for the classification: conifers / 
broadleaf, species groups, species  
• Highest scores (Kappa, F1) were consistently obtained using the SWIR 
spectrum + VIs + LiDAR data 
• Classifiers including the SWIR spectrum showed a higher ability of classifying 
specific species, such as abies alba (fir), fraxinus excelsior (ash) and picea 
abies (spruce) as opposed to those classifiers that used the VNIR spectrum 
only 
• Shadow pixels, remaining BRDF effects, over-fitting of single features (e.g. 
DTM) need to be taking into account when interpreting the results 
 highest score for the model does not necessarily imply a good 




Supervised Machine Learning of Hyperspectral Data 
Extremely randomized trees for classification of tree species 
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Probabilities of predictions 
Master Thesis of Simon Rosenberger, July 2018 








• consideration of different indices (carotenoid, nitrogen, moisture stress, canopy 
scale concentration,…) 
• topographic parameters: elevation, slope, aspect, topographic position index 
 a big portion of the spectral variability can be explained with the difference in 
easting and northing 
 
 
Intra-class spectral variability of tree species induced 
by topography and environmental parameters  
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• Include multi-seasonal classification approach for tree species  
  combination of airborne and satellite data 
• Improve co-registration of LiDAR and hyperspectral data 
 improve object based approach 
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